
3GPP TSG-RAN WG2 Meeting 107
R2-1910604
Prague, Czech Republic, 26th - 30th, August, 2019

Agenda item:
11.9.2.4
Source: 
Huawei, HiSilicon

Title: 
Discussion on BWP indication for intra-frequency Handover
Document for:
Discussion and Decision
1. Introduction
In NR R15, how to realize 0ms interruption has been discussed. Since time is limited for Release 15, we would continue to study/develop solutions to reduce interruption time during HO in R16. No matter DC-based solution or other solutions to achieve 0ms interruption[1], intra-frequency handover is the most common mobility scenario[2], we should consider the feasibility of intra-frequency handover in NR.
In this contribution, we will further discuss some details about interaction of BWP indication between the source gNB and the target gNB in intra-frequency handover in NR.

2. Discussion
2.1
RAN4 agreed LS to RAN2

Based on the LS from RAN4, some opinions are confirmed[3]:

· It is feasible that UE performs simultaneous reception from two intra-frequency cells in synchronous network with single RF chain or dual RF chains.

· It is feasible that UE performs simultaneous transmission to two intra-frequency cells in synchronous network with single RF chain or dual RF chains.
· The above answers only apply for the UE at low frequency range, not high frequency range.
Observation 1: RAN4 considers it feasible to perform simultaneous reception/transmission from two intra-frequency cells at low frequency range, not high frequency range.
Since it is not feasible to perform simultaneous reception/transmission from two intra-frequency cells at high frequency range, it is considered to find some solution for intra-frequency handover in the high frequency scenario. Interaction of BWP indication between the source gNB and the target gNB is a feasible way for intra-frequency handover for the source gNB and the target gNB can using different active BWPs with the UE to transfer the intra-frequency handover to inter-frequency handover.
Observation 2: Interaction of BWP indication is a feasible way for intra-frequency handover.
2.2
Interaction of BWP indication 
If the target gNB and the source gNB configure different BWPs for UE access, the intra-frequency handover can transferred to inter-frequency handover which has no interference. The scenario of Figure 1 is similar to the contribution[4]. How to indicate the target gNB to use the different BWP with the source gNB is the key point.
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Figure 1. One possible method for intra-frequency handover in multiple BWP deployment scenario 
Current mechanism
During the handover procedure, the source gNB will send BWP related information in the HandoverRequest message to the target gNB. The details are shown as the following element:
ServingCellConfig information element

ServingCellConfig ::=               SEQUENCE {

    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                   OPTIONAL,   -- Cond TDD

    initialDownlinkBWP                  BWP-DownlinkDedicated                                       OPTIONAL,   -- Need M

    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N

    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink            OPTIONAL,   -- Need N

    firstActiveDownlinkBWP-Id           BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd

    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,

                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,

                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,

                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R

    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S

Based on the current ServingCellConfig information element, the target gNB could know the Dedicated BWPs and the firstActiveBWP of the source gNB which are not enough to solve the intra-frequency handover interference. 
Two possible enhanced solutions
Here are two possible solution to transfer the intra-frequency handover to inter-frequency handover.
1. Add the indicator of using different BWP with the current dedicated BWPs
Since the source gNB sends the dedicated BWPs to the target gNB in the current mechnism, to add an indicator in the HandoverRequest message. is a simple solution to make the source gNB and the target gNB use the same BWP. This one-bit indicator is to indicate the target gNB to configure the UE with the dedicated BWPs which are total different with the dedicated BWPs the source gNB configured.
The advantage of this solution is the target gNB can completely avoid to use the same BWP with the source gNB on matter the source gNB active the other BWP or not after sent the HandoverRequest message. 

Proposal 1: Consider the source gNB add the indication to avoid the target gNB to configure the same BWP  with the current dedicated BWPs of UE in Handover Request message.
2. Add the current active BPW and the indicator to use different BWP with the current active BWP

Similar to the solution 1, to add the current active BWP of the source gNB and an indicator in the HandoverRequest message is another way to solve the intra-frequency handover interference. In this solution, there are two ways to add the current active BWP, the first one is to add a new field like “currentActiveBWP-Id” which means the current acitve BWP. The second one is to modify the description of the field firstActiveBWP-Id, i.e. when firstActiveBWP-Id is in the HandoverRequest message, it means the current active BWP.
The advantage of this solution is the target gNB has more BWP choices than the solution 1.
Proposal 2: Consider the source gNB add the indication and the current active BWP to avoid the target gNB to configure the same BWP  with the current active BWP of UE in Handover Request message.
If the source gNB is CU-DU architechture, the DU should sends the current active BWP to the CU. It is shown in the Figure 2.
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Figure 2. One possible method for intra-frequency handover in CU-DU architecture  
Proposal 3: Based on proposal 2, consider DU inform CU the current active BWP in CU-DU architecture.
3. Conclusion
In this contribution, we made the following observations and proposals:
Observation 1: RAN4 considers it feasible to perform simultaneous reception/transmission from two intra-frequency cells at low frequency range, not high frequency range.
Observation 2: Interaction of BWP indication is a feasible way for intra-frequency handover.
Proposal 1: Consider the source gNB add the indication to avoid the target gNB to configure the same BWP  with the current dedicated BWPs of UE in Handover Request message.
Proposal 2: Consider the source gNB add the indication and the current active BWP to avoid the target gNB to configure the same BWP  with the current active BWP of UE in Handover Request message.
Proposal 3: Based on proposal 2, consider DU inform CU the current active BWP in CU-DU architecture.
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